JUN. 1. 2005 3:51PM AVENTIS US PAT OEPT 



NO. 5755 P. 11 



Exhibit A 



BEST AVAILABLE COPY 

PAGE ! 1/49 1 RCVD AT 6/1/2005 3:40:47 PM (Eastern Daylight Time] 1 SVR:USPTO-EFXRF-1/5 * DNiS:8729306 1 CSID:908 231 2626 * DURATION (mm-ss): i M4 



IJUN. 1. 2005" 3 : 51 P 

' A. 



AVENT1S US PAT OEPT 



: i 



: ! 
I i 



PAGE 12149 ' RCVD AT 6/1/200$ 3:40:47 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-1/5 1 DN1S:8729306 ' CSID:908 231 2626 ' DURATION (mm-ss):1 M4 



NO. 5755 P. 



HARRISON'S 



PRINCIPLES OF 




TWELFTH EDITION 



jip 89 - JUN. 1. 2005' 3:51PM" AVENTIS US PAT OEPT NO. 5755 P. 13 



raSSpLES OF INTERNAL MEDICINE 

Twefflh Edition 

Copyright e 1991. 19B7, 1983. 1980. 1977. 1974, 1970 , tfg «g^*2* 
5SW In* All rigteice^d. Oop^&t 1954. 1950 by KWJawTOl. 
Inc. All rigjUi resewed. Copyright renewed 1S78 by Maxwell MyerWo"** 6 
aid 3. Item. Print* in (he qfcd sUs of Amenca. as 
- pcnoiiiod under *e Ui>tei Sutes Copyright Afct of 1975, no part of tins 

■ publication mty be rtjunxbced or .Gsir&otaJ ip any form or by any « 
S^^dtt. bJirM^ system, w^t The prior wriifc* pcom^on of 

' the pnbKsher. 

I234S67890 DOW DOW 9876543210 
Foreign Editions 

FRENCH (Eleven* Editiwi)— FWtiaj^n © 1988 

GERMAN (Tenth Edition)— ScbwiDe and Company, LaL. © 1986 

GREEK (Htveiuh Edition) — Parissiaara, © 1990 

ITALIAN CTwelftli Edition)— MtGra^-EiD Ubn Italia S;r_L © 1991 (est) 

JAPANESE CJVaith Ediiion^—Hicokaw*, © 1985 • • * 

PORTUGUESE (Hc«odj EdltwoJ^Eolioia Pumte4Jwp«W S*A, , 

©1988 

SPANISH (Totelftb EifitlonK- MdQaw-WlflxtexaxnttW dft Egpsma, 
©199t(esL) ' _ 

This book was set in Times Roman by Monp^pe Cornppel^n.C^n^feiiy. 
The editors were J. Dereck Jsffers and Stuart p. J Boyn^- TJw Wexsr 
was trvino Tullar^ Iha production' si^ie^orfcrns Robert Utter; the 
designer was Marsha Cohen; FL" R. Donhelfey & Sons Company was 
printer and binder. 

Library of Congress Ca&tog1ng-ln-Puhiifcatton Data 

Hanlsprfs principles of WemeJ medicine— 12tfi ofcteditore, Jean D. 
WHson .--letal.] 
p. cm. 
Also issued in 2 v. 
Includes bibliographical references. 

ISBN 0^7-070890-5 (1-vol- ed)-!SBM)CH)7^7974M (2W0t sot), 

O-07-07OS91-6 (voL 1), 007-070392-4 (Vol. 2) . 

1, internal medWr.9. L Harrison, Tinsjey Randolph. Date, 
n. Wilson, Jean Date. Ill- Tttte: Principles cflnterna. mediane.- 

[DNt-M: 1. internal MeoWn* WB 11£ P9S7] 
RC46.H333 1991 ' 
6t6-dc2D { 

for Library of Confess i. 



I 



PA(S 1 3(49 1 RCVD AT 6/112005 3:40:47 PM [Eastern Daylight Time] * SVR:USPTO-ff XRF -1/5 1 DN1S:8729306 1 CSfD:908 231 2626 * DURATION (nun-ss): 17-14 



203& 

represetf .-modified . pathologic 

prodticQ 

$ixr, CJD demonstrate an 

airtoim£^A=^ • anuucuy wiub^ TQ^cBsiac- x\run£ oewafilentcots- The 
antibody usually appears- late jd/ the -disease S.cass occaaoxially.be 
fbunrJLin normal subjects. The sigaiucancer.of this antibody is unclear. 

CID may mistaken fez AlzhcinaeyV disease with myoclonus^ 
In this sstuatinn^ the ftfeseoce- of. cerebellar: si^nsL-pTwvtdcs strong 
evidence- against the possibaiiy Alzheimer's disease. At times, 
CID caa be conflised with •nual6 i iDfect dementia, alcoholic -or 
HUtritionssI deficiency syncbomes,' or- primary tada tnrnora-- The 
hallmada of the disorder (mental deterioration, multisystem newo- 
Jogie signs; myoclonus. and jyjacal\EEG changes) evolving over a 
period of months in a middle-aged patient usually secures the 
di agnosis. * - .* •.•"***. 

The CJD agent lias beea\fojmd in lyxnph^nodes/ liver, fcidney, 
spleen, -long, cornea^and CSF off patients With me-disorder: The j*ay 
the disease is acquired naturally is unknown. Incubation periods as 
long , as, 20<-years may. occur.- in- natural- transmission^ The Jiifcher 
incidence <>f CJD among Israelis^nf- Libyan origin* who -eat sheep's 
eyeball* has. ledrto- speeulation^at the <c5sease may be iaturally 
tiansimtted.-ijy.tfce ingestion ; o£^apie-irrf ected meat. There is an 
unexpectedly high, inoidenee^pf "previous hrahv or eye* operations 
among CJD patienis. Human-to^human transmission has occurred by 
corneal transplantation; by.*rimjtotaS<m k fif c^mtamiffated stereo- 
tactic dw^Kjen^lklc^^ cadaveric dora-fnaier 

r^pafW and by tfae'j>arenieral admixusttationof pDwmhDnnone^iEepated 
from cadaveric human pituitary, glands. Transmisscon-of CJD has not 
beenlmtoedto^lc<^tansturioa. V 
■% • latere -is no evidence efcaa increased risk^among-ipouscs r friends, 
and medical, or nnxsing- i^ersOHnei caring, for GM> patients. .Tfce 
patient'^ CSF. and bipod should be considered, however* as potential 
sources, of infection: Precautions .should be- Ja&ca .-to svoid antdinr 
oculation with needles* -scalps!*, or,ourc in^truisents that have-been 
TOirt^minflte^ by th^patieat 1 s tissues- Maximum care should, be taken 
to.avoid;a«3den^ perc^^ CSF, or. tissue. 

Contammated a^c^te.drfta^ a 5-3o :10-mm esposm to 
i N sodium hydroxide foUoiflad l^^tec&ive washing with water. 
ContmmnajEecl . material should be steam-autcclaved. fox rh,.at a 
. jom^ture of at least. IdTQ, or inimfijsed.for:Vli:.iii;l tf* sodium 
.hydrp3tide.or ; A 10^ scoSnm hyr^ichloote* solution^, More detailed 
^guiisllnes. for. u>. handling »f . materials fibm^raftcjits. with these 
disorders havej.been developed.by me-Cfenters for Disease OmftpL 
Jh£s& should, be; applied ta.aU paoem -wfaG^have evidence .of rapid 
infr^ecmaj.. cletertoraJiDiv particularly wheny^Js.^ssc^ia^ .wjth 
myc^lo^us*- - ..r ... , 

.. ' There is r^/efiqetive treatment for CJD. .Claims that amantadine 
hydrochlaride is effective have not been substantiated, • - 

OSS disease is an inherited autosomal dominant illness characterized 
by spinocerebellar ataxia with dementia and- plaquelaJca deposits -of 
amyloid in' the brain . Inoculation , of 'brain- tissne.rrom.GSS disease 
produces -sp^mgifoxm encephalopalhy in tvordmman primates.' PrPand 
PrP'imrminc«eaetive amyloid plaques - accumulate in the brains of 
these patients. -The putative gene ^ for the -syndrome is linked to the 
PrP. gene, codbn . 102, -on the 'short arm . of*, chromosome 28. A 
substitution of ieueme. fox proline -at mis codon may lead to- ifae 
development of to GSS disease. The. usual onset of the disease- is 
in the fifth decade. Q$S.dfce*se follows a lengthy course, usually on 
the order of 2 to 10 years. Ataxia is prominent in the 'early phase of 
the illness; forfait™ follows rater< Tfce patient* s syrnpioms and -signs 
am reminiscent of olfroptfitoeercfcetfar.a^ Pathologic changes 
include spmpcerebeliar and corticospmal tract degeneration, extensive 

1 * eU9»Iie9TrieEVBB.4/r t 
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rologic disease and spongiform changes in cMrnpanzees. Nuraerom 
other transnussion attempts from patients with both ferruliai aral 
Bonfamilial Alzheimer's disease have been negative. At present, (here 
is no direct evidence to indicate thtt Alzheimer's disease is caused 
by a slow virus. 
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The demyelinating diseases comprise a group of neurologic c 
imrxrrtanr both because of the frequency with which they occur &iw 
the disability thai they cause. Demyehnating diseases haveincoramcm 
the pathologic feature of fecal or patchy destruction of myelin sheaths 
in the central nervous system accompanied by an mfleriJinatCTy 
response. Some degree of axonal damage may occur as w» 
demydination always rxedoininares. Multiple scierosrs is the most 
common of the demyelinating diseases. Its cause is not 
Current opinion holds (hat amoiirununity, perhaps induced tyv 
uifection, is likely to be inmUcated Lq its pathogenesis. ^ 
fcseminated encephalotnyclilis and iu hyperacute variant, acme 
hemorrhagic fetitoencephalttis, are acute and monophase 
mediated demyelinating diseases. HTLV-I-assodated 
provides an example of a vijrus-inmated chronic deniyetoatrag 

Myelin loss occurs in other conditions as well, but in euw 
an inflammatory response is lacking. Included are genetically^ ^ 
mined defects in myejjn metabolrsm, exposure to toxinS <i ^T dr0 - 
,,rW mATwvri^ jmH nrmmti>nic/ir. viral infection of cU|0dni 
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) MpLTlPLE SCLEROSIS 

Xbls 'disease usually presents in the form of reoirrent attacks of focal 
or mflfcfocal neurologic dysfunction, reflecting lesions within th£ 
■ central "nervous system (CNS). Attacks occur, remits and' recur; 
% seemingly randomly over many years. The disease begins most 
" commonly in early adult life. Tbc frequency of flare^iips is greatest 
jyrfng the first 3 to 4 years of disease, bWi' first afcacjc,. which may 

' • _~ knMI CA mfW fl« t/i MPfiM ma^^aI — ^ „J J I 
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of '^ydinatfod, ilH feet* . antoj^itudiES irifficam that 20 percbul of 
irtwfipfc sclerous cases am cUiucafly su^ 'ifcrl^ life. . :> 
' ^miCro'sce^Te^ 

J&S frfc^rH^tf dimitMt a^s'and evidence- of oTew 
acfavfty abo# tfe^fta^gtiis 0/ dJd j£sktos-are 3 encc*mttmi£ Aifcvc 

T^yrofeeyAs and mabco^mj^ 
ropb^xicc^^ ind ar pfiqtfe rtaV^hsi^fehJ 



aOrfngme nrst 3 to 4 years of disease, but* first aftac*, which may mveljtt « : beuig d&rc^ 

^ been so mfM as to escape medical attention and can barely be whte mafoan4 n^ S^hvn^hfw^ 
jedfllcit may not be followed by another attack for' 10 to 20 years. and_ n^Snbi^ ; J^^^^IjT^^^^ 



| recalled, may not be followed by aiiother attack for 10 to 20 years 
Ipuriflg typical episodes, symptoms worsen over a period of a few 
-days to 2 to 3 weeks and then remit. Recovery 13 usually rapid' over 
f i poind of weeks, although at limes it may &tfcaij over several 
^-ths- The extent of recovery varies marked!^ between patients and 
j one attack to the next in the same person, kennssiori may be 
__oIete, particularly after carry attacks; often* however, remission 
; mctimpletg aod as one attack follows another, a 'stepwise downward 



an±^moj^jfae>| a^setf' iffip^&f& ife inyiflin keako-bwu: 
^.*!P#H* H ^yengers .6f mVelin A^'fA-)^ 



acute 



--.-^r, i»ri^"fbj: years; affex the 
rT .T: .^T^^ii'"^^^ subsided, msraa cells accumulate* 
*$W. p]fflgte r apd arc usually JotoA at. or. near their centers*. * 'V 

' ^^ str **|3^ f^***^^^,!^ feypbd Ihc margina oracutejy 
P^^mita^ iiacnrc riaoiesj 

a-mick mat of ^ fibr5Il^^nrii , ^v$&t>fa dpmye&aled reSdns 

,t ZA^Llxmi* ILL. • : 'j: 



a slowly but inexorably progressive i^/This is pardemariy olioue 1^^^ 

j AWfi^ater^.^ oell.type is lost in multiple" 
tb ^c^endr^ynVs may be the primary 



sterols.'! 

r^i^Si^S* *W. ^acrosfc 
f*^w.pSm^^ 

re^jwry from an '^i^ck SMpng so^nraify rtmrvB^riafed axons 
are ^^S,J^^%^c^a^' of edetii^' as oibumenffid MRI or 
CT scah, may; P i ? to.ra%ii at'imukj conduction along wigrnerttaljy - 
o^yeii^ ^ons. R^aiita of'&n'o^frn rn^afcp. relate, in 
m.^^Sf^f <>?K^;<$^)[s ilnng.tfc lengtii cjdcm^axonfll 
^f^^^^^ltW^y «"?ne rSo^eVdf KanvieV W is'tbe 
situatioa in* ir^^paied n J CTve» •. 

^ ^^A^^m^y^^ Sp^'titi^ in acutei&ibns 
, rrank feecrosis wiih liSs oif axons somAimes Wrs. ''At least " ID 

.y.^rnost^i^ ScS^ 
^ t wrfir one objective clinical lesion, also fuliUls the ^.^^ 

□bulm with nafl«>lp^c change j^e^,^ ^ ^ 

countered, ^. -■•*■';! .-, -. • . .... 

find c^pHday waxingfi .and ^anings iri Anctidn so enkracteristic of 
the disease, Oond^cnOT of fim^ o^jfehnaied nerye "is 



t slowry'but inexorabiy progressive iUa^ Tbis is particularly 
i« to be the case if onset is after age 40. AlftioUgh occasional 
die within the first few years of disease onsct/most do not, 
> average survival from 'multfple'sclcrosis (MS) is better' than 
} years after onsel of discasel 

rMtdtiple sclerosis is pleomorphic in its pitsserrtationi. llie chnical 
pure is dctermmed by the location of foci of b^yelmatioo within 
^IS- Oafisie featnres inclode impairtd vision, nysta^ritis, 
ria, decreased perceptioii of vibration and position sense' 
i and intention tremor, weakness or paralysis of one of more 
; _js r Spasiicity, and bladder problems/ ' 

! Criteria which must be satisfied to establish a diagnosis of clinically 
'*nke MS include a reliable history ,J crf at least two episodes of 
rfogic deficit and objective clinical signs of lesions at rnqre than 
within the CNS. Demonstration of additional lesions by 
-f tests fe.g., evoked potenIials , . urologic studies, computed 



fading of mcreased dsrebrospirial fluid immudoglobulin with 
teoclonal bands supports trie diagnosis but .will not 'substitute for 
^ove criteria. Clinically probable MS is detmed as* either two 
5 with climcal evidence of one lesion or one an^ck wrth clinical 
1 of two lesions (or one clinical and one paracfiitoriesion). 



■ — — rwJ > "*»«»*U1, U1U zpiUSU 

present togetber and more than one attack is known to have 
I* a diagnosis of miiniple sclerosis can be made with* greater 
percent certainty. In the early years of the disease, when few 
J have occurred and fixed deficits are mild, fire diagnosis may 
fcflkuk, and single or multiple focal lesions due to other 
?must be excluded. 
RATHOlOGY Many scattered, discrete areas of oemyelmafion, 
plaques, are the pathologic hallmark of multiple 'sclerosis. 
!ojuraily ( plaques appear as gray-pink sharply defined areas 
stand out against die surrounding white matter of the Central * 
" system. Lesions may intend into gray matter, although nerve 
aes are seen to be preserved on microscopic exammation. 
vary in size from a few millimeters fe several cenilmttair, 
Qes form by coalescence of smaller Ones and by expansion 
' tnargins. Plaques may be fotmd anywhere in the white matter 
«cafly occur in the paraventricular areas of the Cerebrum and 
2; and within to brainstem and spinal cord. Their topography 
"fc to that of the venous drainage, of the brain and spinal cord 
' Particular anatomic stmcturcs are respected. The periphcrai 
system is not affected. The number of piaques found at 
^variably exceeds the number expected on the basis of 
kH' therefore, are clinically silent; this 

substantial impulse conduction occurs across regions 



i « ^ f ^> l^t Wif ,^1^ may cause V feaure of 
condncrjon t^mr^.de^u^^ regfohs and lead to' evanekent 
symptoms and srgns: Hie meSchanism 0 f t}us axonaf ta^bujty is* 
iinknpwru feirt sttme type of coiiAictiqn blo«* is assumed fo" occur. 
It is mporfant to (Us&E^sfi^transieiit flucbia^ons in symp^matoroEY 
of type jusf o^scti^ rroirj of Asease, 4 ' • 

Ell&tObY # ^*c5us>;or c^s& i ^i^ , Mrnim unloiiwn, A role 
fo'4rrMnmie.jiie^^ has been proposed, but 

dak to Buppdrtmese p^tulates ate SagbeiitaTy ahd'^^ 

**JL£ B ?S^ r ^^ ,tfK ^^* ^^^--fag^^**^*^.-*^^*"*^"^" in patients 
wuli MS is reported, but &e;di6lbgic sigr^caiice if thesfc rtiiings 
remams uncertain (sec Wnksman). .' \' • v " 

^emlplofly ^idemmtogic s^fiei' liave est^lished several 
fects which will irately have tto bVwxorj>orated into any coherent 
O^oftlie disease, Average a£e of onset of the fitst clmical episode 
of MS falls wldnn the cfurd and fourWfecaoy. Females account for 

or beyond the 



GO pexcent of casw-^'dfeease fb begin hi t 
sixtti decade is uncomrnon. fert iof 'uiiknown. 

fa geaecal, incide^e m.^niperate cJmiaric : zoiies' exceeds that in 
tropical zones; but variations winWreglons with laimlar climates do 
etotj hence the effect Js not- simply one ctf 4 latitude or te^perarure 
mmcjdcnce of MS in northern Europe. Qhipa; add norOicra 
United States is app^ximately 10 new case* each year per 100 000 



E? ° — *~ ^vAuuaiw; tv uiyw cases eacn year per 100.OOO 
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aeiwfis. between, Adages of 20 and ^^^T^~f^ f 

fcai; in jW;,9i«s«*efe fc «N Orient, agd ia Afii« MS *B£ 
Ip^nid^gSc'.eviflen^ <fco aoggesfc .that p*s»a «M8 
^iWh^few^sk regions ns ftOdttD jnay partly, jw^d 
fibin ^-ibftdata aie consJsfem wife the akte&x ^ envta*. 
menbri ftcti£ possibly a wins, and perhaps g^gnqjfa^reswcteo, 

^ggsXtlSSZ -? 

and blacks '* !ow^'»ha$Att amqsg^whifes Pvipg in W^Sj- 
life gbgges* Aitgenetic fecUfcJSo intaencediW* WWfP^' 

„Sly of se^al ^ S^. staled «HW^SS5£ 

S identical. t^nsT25 j«n*tf>. ft ^ 

^Swa Btnetic piton l^/lK^P"??^-** a 
PMEikallv dkenninpd prcdi^>osit)on to disease,, ... 

ianeits'with MS.. Among whites ^.j*.*!"^-**** 1 * 
™*2, ^ -DQWl • alleles Qcwi with ina^^*™*.- M°* 

SmSb Tvlmally -mkbowii. It follow, ^an ^-bntod 

SSoTSonsb^DR2 of, ^l^.^^P^ 
disease. addidoJuAgeMtic. «W? ^ 

Rra^oircally; sibling^ ppctftfant for & ta£ TO^^ 
for HLA Baptotypes little above those apedpd fey <*B$?. The MA- 
B12 dU^k**** in MS than in SAj^S ™» 
finding sugges^tSt genetically defcrn^.^^bva ^ib« may 

"^^S&fetor. TfcJ^^%^d#^.W^ 
of el^fl5ailecg& «&«U*^UUA JR ' 

EAE are deayelinatiiig, peiiienutar. pfcujoe-like, occnr 
end recrudesce* forms, apd have f^f^^f^S^ 
of lymphocytes, .facrophagea, and; plasma. cefe. T *y^** 
sensSl to specific myelin imtigeiis (myelin basip **** * 
DTomoBptd. pnrtein) can adoptively transfer the disease. 

d^e&on can fee a coKeg^npe of .vj^^O matumab 
S^fefe* fono^'mfectroi of .mice. wjto T^ljJ™^ 
^^omS& viio K infected animals 
to mydm. artisans. Attempts to find any autigea to. which only MS 
patients react have failed; , f , . .•. • vj. 

At«to 6f MS are associated with changes in peripheral blood 

nroiocyte and' lymphocyte 'piop*^ Rg^' P** 
SS^prostSmo Tse^V "phages ^Rgb 
WmMOence lymphocyte pcppeifies^ **^ sm ^?L^ 
Sn * tamfflt of activate TceHs ia evidenced by .to 

^vilrb immnmgla'bulin secretion, oeteent-nfterfenwi ^secretion, and 
Isibly n^ceTdatural kffler (NK) cell. (imctimV Wbefter these 
dBmsps lefate to the etiotoflr of MSis'notlmown-. , % • 

me ceiebrdspinallnid (CSFX T^efl <^aopn b apparen' 
during active disease'. Excessive IgG production walui, *e OfS «s 
cSeristic of MS at all stages..* ^ease;.*^ tms rice* fte 
presence of aome^nUtor of B cells m mc>am m MS kbO* 
result of a defeot in imtmme.tegill^oh is j^.^^f^ 
of ferain remains a potfib>; cause of MS, ^"Tf Jf£^ 
sttempU to bolate, rescue, or "passage.*,: a virus ijoro MS brams or 
to visualize a vims within them have, failed. . . 

^S^hg ta^s Most it***, of Z^^l 



following viral infectior- Injury anNO. 5755«otiorP. 1 6ts have 
beett claimed to ptecipl^aitadcs of MS; evidence in support of 
these claims remains aiieSk>tal and nonpersnasivc. The probability 
lhat an attack of MS .will occur during the first 6 months afttr 
pregnancy Is greater than chance would predict, but this observation 
is counterbalanced by a decreased risk of an attack during the second 
and third trimesters of pregnancy. In established cases, traun^ 
including lumbar puncture, myelography, and surgery, has not been 
shown to relate to attacks or to progression of disability nor hai 
emotional turmoil been shown to alter the tempo at which the disease 
evolves. Experience has also shown that vaccinations do not provofcc • 
attacks of MS. 

CLINICAL MANIFESTATIONS The first attack of MS may declare 
itself as a single symptom or sign (45 percent) or as more than one 
(55 percent). Ar^ximately 40 percent of MS patients will have an 
episode of optic neuritis, either as their first difficulty or at some 
point along the course of their disease. Optic neuritis presents as loss 
of vision, partial or total, usually in one eye, seldom in both, and is 
often associated with pain on movement of the eye. Macular vision 
tends to be most aSected (ceoiral scotoma), but a wide range of fidd 
detects may occur. Disturbances Of color perception sometimes 
provide an carry indication of mild disease. Fewer than half of optk 
neurius rwdents will show evidence of an mflarned optic nerve head 
(papillitis); most show no changes in the optic disc at the outset, 
indicating thai the demyelmsUtig lesion is developing some distance 
behind the nerve head (retrobulbar neuritis). Both forms of optic 
neuritis wfll be followed by optic nerve atrophy, detected as pallor 
of the optic disc- 
It is imrjortant to recognize that cases of optic neuritis occur as 
an isolated event- Nonemeless, 35 percent of men and 75 percent of 
women with optic neuritis go on to develop MS in the ensuing 15 
years. Ullfortwiately, it is difficult to predict who will and who will 
not develop the disease, although presence of oligoclonal bands in 
the CSP and of multifocal cerebral lesions on MRI scanning arc 
seemingly mimvorahk findings. Whether optic neuritis <>ccurring 
alone and for unknown reasons constitutes * forme f rust* of MS with 
but a single attack is not known. Approximately one-third of patients 
with optic neuritis recover completely, one-tfiird partially, and one- 
third little or not at all. Visual evoked response testing reveals 
prolonged latencies of the evoked potentials in more than 80 percent 
of established cases of MS; less than half of these can describe an 
antecedent optic neuritis. Clearly subclinical mvolvcmentof the opoc 
pathways is coTnmon. . 

Symptoms and signs of neurologic dysfunction arising from 
brainstem, cerebellar, and spinal cord lesions are trequcrd m MS 
Diplopia may occur cither because the third, fourth, or sixth 
raeivepathways are damaged along their course wtfun the CNS or 
because an intemuelear ophthalmoplegia (1NO) ^^^J^ 
Chap 23). An INO reflects mvolvement of the medial longrwdmai 
Ssdculus. The sign consists of an mabflrty to adduct one^yeon 
attempted lateral gaze together with full abduction of the other eye, 
S^hows borstal nystagmus. Bilateral WO inayo^J 
virtually diagnostic of MS, although a few ™^ n ^S 
INO in systemic lupus erythematosus are on record. Ano^excuni^ 
feature of brainstem mvolvement is either facial hyp^*^^"; 
douloureux (fifth cranial nerve). When ^^^^^ 
young adult, the pos^ility of underlying MS should be wioow 
e^ned. Ben's palsy or herrrtonal spasm (seventh cranial iu*g. 
vertigo, vorriitiDg, and nystagmus (vtstibater G 
eighm cranial nerve) are also trequent; less corr^CKdy 
complaint of deafness, mvolvement of cerebellar 
inaSmchcanaffe^ 

limbs retention tremor), and stance and g»t- ^ erco ^ 2 " ^ 
be combined with sensory ataxia due to mvolvemeot oi f 

" Spinal cord lesions rtfoduce a myriad of motor ^^Jjj 
problems. Corticospinal tract iniemiptmn i^J^-^tiri j 
features of upper motor neuron dystuneuon (weakness, sp*> 



JUN. I. 2005 3:54PM AVENTIS US PAT 

kb ^ffexia, clonus, BabinsM re^onse. loss c Nominal ska 
position 



£ ^<vxii_ clonus. BaoinsKi ropuii^, * — 

l^r^terior coium- because loss, or dfiWition, of joint 
f^'and vib^on Senses as wrfl at ihe fteq^dy racounttred 



SS^ or* tightness of Ih.exlrcmnks and of ba^ 

ft ^Ss about the tmnk. Less often pam and temperature sensations 
- litor diminished, Meeting srnnofbalainic tract involvement. 
* ^aHesions of sensory tacts' or of the root entry zones of sensory 
' ^S can produce painful dysesthesias as well as interruption of 
. ^Tarcs, 6n occasion, spmal cord lesions wilf result m paroxysmal 
p c^toms including tonic spasms which can be 
Itf^Tnmttnis of bladder iiysfunctioiu including hesitancy, urgency, 
U tjfency/ and htcontinence, are cornmon features of spinal cord 
h : KneoL Equally common is bowel dystmicuon, particularly 
§ CSKl^ with MS, if questioned, often complain of sexual 
i j-t codj""*^ . . * _ _ 1 i> — l psychogenic 

shock-Uke 




k SCJl f^^inal corf^csioDrc^n result in loss of fwedon. sometimes 
Ita! Wow the level of the lesion; less co^lete lc^s 




I^AAtfe ******* * ta^ verse ^owed J* j^^ent 

IsLemision of disease' may, as with an isolated 'episode of optic 
l&Erite. t^rcseht * forme frvsU of MS; Uthbugh less than 10 percent 
Dfacote transverse myelitis cases develop MS/ Again as with opfac 
Somas approximately one-third of patients with transverse myelitis 
leaver' completely, one-third partially, and cne-tfiird not at all. 
ppmdcord iuvoivementis the predewunating feature m most advanced 

^'^braf Symptoms may occur in MS due to extensive involvement 
r& subcortical and central white matter. With extensive lesions of 
if Lin intellect may suffer, sometimes disastrously. By far the most 
1 Vfefflient emotional feature of MS is depletion. Euphoria, when rl 
%s indicates widespread cerebral disease and is often associated 
dementia and pseudobulbar palsy. Three to five percent of 
Iniienis (twice the expected rate) will have one or mote epileptic 
pxesumabry because of extension of plaques into gray matter, 
neurologic signs of cerebral origin, such/as hemiparesis. 
tftnaoflymous hemianopsk and 'dysphasia, while Seen in MS, am 

f * Neuromyetttis optica and MS An iltdefined symptom complex 
Sturwn as Devfc's syndrome, or nenmmyelitis optica, is considered 
) fome to be an entity distiiujuishable from MS. The complex is 
tracterized by acute optic neuritis, usually bilateral, which Is 
towed, or less frequently preceded, within hours to weeks by 
k myelitis- The cerebrospinal fluid (CSP) may show a 
^wsis with poJyTfiorphontidear cells and a protein content that 
ighcx than is usual for MS. Pautolo^;<^amination in fatal cases 
rmore tissue destruction and cavitation than is expected in 
Hiough this may bespeak no more man the .intensity of the 

^COtiljSE OF ILLNESS AND PROGNOSIS The clinical course 
I MS * unpredictable- In general, symptoms which appear acutely 
I tho$e leferable to sensory paths and the cranial nerves have a 
i favorable prognosis than those developing insidiously or in- 
^ hiotor and especially cerebellar fonction. According to 
^piac, 80 percent of patients who have a purely exacerbating 
i remitting disease have unxtstricted function after 10 years. Of 
i in which exacerbations and remissions are superiinposcd on a 
essive tempo of evolution, 50 percent are disabled after 10 
. la cases that have a purely progressivo course from the outset 
ise the brunt of the disease usuaily falls on the spinal cord) 
Jnn prognosis for ambulation is poor, 
jrely MS may be fulminant and fetal within weeks to months, 
i cases, which are referred to as acute -MS, show intense 
matory responses within the plaques. Cfoset in such patients 
-ewiih headache, vomiting, delirium, convulsions, even coma, 
l *\ array of signs indicating severe compromise of cortical, 
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brainstem, optic riarvn, end' sp\ J6t& tuficviuu- ^^aaioi. 
acute- disseminated encepiialoDr^nr^ be difficult in? lift; at 
autopsy (he lesions are -larger* and more like those- of MS. • " ,; 

' DlfTEftEKTlAl. DIAGNOSIS The diagnosis -of MS -beccines 
secure When signs inferable to mmnple lesions of CNS white, matter 
have developed and remitted -at different dines. Particularly in the 
early jiases of disease/the iicmologic symptoms rna/sug&est olsctW 
tosfthction'of me nervous iystern, and other causes of fccal disease 
must be excluded. An excellent clinical nile Is that MS sboold not 
be diagnosed -wheti ail- the patient's symptoms «nd e|^^ be 
explained by a sfirgle lesion. A oommbn aphorism is' thai MS present* 
with symptoina in one leg and signs in both. •■ ' j * ' 

• ConflTtitms to be excluded vary copending 'on the sites of -the 
lesions, ^Abrupt ^tooin^ular loss of vision -hiay result -frbm ^mpaft^ 
vasadarsippr^io thfc'optic nerve, indumng embolic miombbtic 
occtusitia flie'earoo'd-, or^thalmic. or central refjaal aiterie^j olr as 
an acoin^ammeiit of rmghnne. WSen riwnoailar Vbu^ ! 16ss4f more 
gradnal, c^re^nye iesSms afifeclmg the optic nerve « toi opllc 
biVegBoniaiiee^^feconsme^ * ? 
' "W^entsnrese^nBhgwn^^ 

the prcse^ : oT-tocal lesions affetirig'the cord aztd^fdegenerative- 
mn^nal^i^fe r whh^ affect spinal ^'tracts should 

be ! c^sideTed f^ee v Ghaos. 35^ and 36 Inpatient* 'with progressive 
stJashc^ara jle^a shoum be evamatca for the presence of intrathecal 
oi: 'extrarlnral 'neoplisni ^vascular malformatioiis". and- for cervical 
sriorioVidris: Such evaluation often lequirdS fi CT ^dy'.scan,' MRI, 
or nt^clo^hy; flei^iy.ataxias cm* presc^ as'aV^eratioiS' of 
nmftjple'tir^S tr^/^wmT or without ^yolvement of the peripheral 

are !i slo^y' : io^greSsive and ieattfre stereotyped syihnietric- 
involvement 'aS wbll as a feinfly' bistbry consistent with amfcsomal 
60^'^,' or recessive; ; uniiekiitance:" Amyotrophic lateral' sdeiosis 
fALS) fcualfy iwisete with ^d^iimenC iower ntofor neuron signs 
(atrophy; weakness, and fa^cmationsjin adrjitton to pyramidal-signs 
(spasticity;' iJifpeneflejcik) and without jttsnsofy- abnormafities; Sub- 
acute e^tmied d^generationof the cord can be excluded by symmetry 
of spinal "sjmptdihs and by a n6rthal seriim vitarnin* B« l*vel,*tf 
ttCjmal bon^tnaiToW, and a normal ScbAmg.test. \\ ' 
;t When pipgressive b^ra&toir dysfmicikm ? occubi, posterior fossa 
'mrnor-'as well as brmnstem enceioalms should be' excluded. Single 
^'•^ro |alaes: particnilarrv Bell> palsy, trigeminal sensory 
oculopathy, or t&- doulonreux^may occur as part of the MS picture, 
mij evideiiice c^miihifi?cal disease must be rmtfent before they ican 
te'ascribefr to i^S>Wheri vertigo is the complaint and nystagmus is 
fcajc^'iin^ear d^ as well' as the 

possm'JihV tnat-bathihiralbs'ojri liavebeen taken. 

> There are'seveial hmlniolcal and recru^scerit diseases of Ow 
cehn^ ibrvDus sysiein which may' mimte MS. Systemic- lupus 
eiythcniatoWanddnWw _ 
lesions within Wairi, biaiiisten£ and spinal cord, as can Obe triitj^ * 
cl^flirn^'cicejhalopa^^ syndrome) Xsec Chap. 365). 

Behc^'S^ffisea^Hs'chaT^ enisoojes of focal bram 

aisease, C^ pfeocytosKi oral and genital nlceri, an3 uveitis. Other 
disorders to be excluded include nieningova^culat syphilis, crypto- 
coccosis,' toxoplasmosis, other. chronic nervous "system infections, 
and*sawidosis?£^ni dlseaso can imseritwim focal neurolo^c signs 
m u^'afisence of antecedetit stin lesions, arthralgias, or penphcral 
neirropathy(see(^V 132). HTL V-I-4nduced disorders are described 
below. AIDS 'eiuipbalopathj and;mydopathy need afo to be 
considered in progressive cases. ' " 

wlien cemjdamts* are vagu^ 
bonversioir ffeaciidn (hysteria) "ma^ ^ come to mmd/lms diagnosis 
sJkjuW always be made on the basis of positive criteria for hysteria 
arm never as a *Mia£i»sTs by eSxcmsipn." &rly in its course, MS is 
n^slabeled'as hysteria ^fi'dUfbxssirig ftequency. patients with MS 
may develop so^enn^ed hyjrterkal pbenornena adding to the 
complexity of die dmkal syndrorne. ' 
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2042 "ZL^n. toevoked responses and&ne for cowiucdo^hSghly pKdictobfc. 

a f,« natfents present with pain as to* pnflPipal ^ OT more of the evoked response tests wt« reveal stowing of 

A^^^^^^^~ nt ° percent of MS ^*Jl*™^«« 

^^afion will usually clarify the diagnostf.,. , : - mfienls, abnormal evoked responses arc detected without any dmical 

"TSS^is of MS Aiild only S> made when orS to to Halved pathway bong appro*. &oke4 

k ^SSf Aride tom the dtaess.totsnd. * 'HgKSrf ™ « .Jnfmav confirm the pre*** of additmoal srtes < 
* "^^f!: ^^hai** any snbseouent n«urolopc eves*, anf 



: jTj clinical feature** laboratory, aws.™*^ 

of patted* M?. one ariparc J^s ^ rewwuilu "- 



symptoms or signs in Bib nrvoivra paum-/ «--a :«—-—• 
2STtKtoe may confirm the presence of addtoooal sites of 
^*SS&S«* only a single clinically detects,* 

^C^SSno^hy (CI) of to bain may reveal lo^ty 
iJ^wMfe whta TnSttt, usually In a paraventricular or subcorneal 
Eton. Bitoncement of lesions fbllowmg mtinveaous inmskn 
Tfodto with delayed scanning indicates to presence of acnte 
LiTwhh disruption of to bloodstain barrier Enhancem^t nay 
r 1 ™?*!™! Rvnmtems resolve. Cortical atrophy with 



• ^ ^ ^^w^tv per«il iQf pa&Mn Sbov fewer, ton ^f??'^^™^ flZd in some pafiects. The incidence of 

Sr&.oi-.Ms S^.s-— — 



N eW lesion formation is aiso owav™ - — -— 

SmTSically develop over several weeks and resolve over 2 to 
V^^S resolving lesions Kkely reflect tafUnrniation and 
LS^tXyekatton and gliosis. IV adnmstmtKfcof 

— wheAfcr ^ diagnosis is£onecu . .... i^XITimares (seo Chap. 34S). MM lesions suggest that the MS 

9 ^ J^^^^tic finding, in. MS is, an fam m ^bledm^-U^ "£P ^^ ccnce 0 f MRllesians appean 



pereentrfMSi^to^^^ 

anrige*. The mtmbqr ^.^-^jJSSS thatbigh levels 
longer dis«se dnrawn. ft has ^ severe 



B^va^CSF IgQ, abnormal evoked responses, and ^»ns« 
wLTp^Msfbowever. to clinical findings temam paramoont 
to ^^^ 0 ^° s ^ ^ w n.atment for MS is known. 
epfeodT(2) prevention of relapses or progression of disease, and W 

^SfcS^s of disease. ^"^T^^.S 
dm severity of symptoms and speed 

r^vctyi/not Improved by ^^T^^T^fJ^Z 
disability altered. Glncocomcoids likely act C ^^!^Z«- 
Xt ton modulation of to immune ^^Ed 
Ae ability of demyehhated netve to conduct «^ 0 ^^ih. 



severe inflammation within placmes. usuai ^"^V^" prednisone. 

cffcO and many oligoclonal b^.^^^ W^oiLS «o stinmlate endogenous glucocorticoid syndics*. « P^~^ 

Cov Jl Ii<? ^^^S^tSS ACTH is preferred by many ^^J^^^W 

W ith. the l£Ol being mandy rf ^L^S^n^blve been that oemonstmted the efficacy of ^^^^ft th is drug- 

without increased CSf IgG synthesis or oligoclonal finnos nav. . rf MS ^ ifl ^ optic neurins w ^,^^,y ^venouily 

docomeoted at. autopsy- '•• m - ^ badc piweii ACTH is commonly given m a dose ot w uni» / -^odicsUy 

^tffcmCSF, myelin debris as well as mydm. <w s , followed by intramuscular mjecnowinp^ 



k vds can be measured ^ ^^^'^Z^ aase in 
reB ea to erte.nl of myelm b «^'.^^j£jn^ a. 
other disorders associated with white mam* Ureafcaown. ^ 

&*>te. ■ ^i_.«m«ifattided of tfaeb myelin 

Conduction of nerye impuliies along a ^^~V^ riv «, 
«• slowed. Evoked response t^ ^de^a ^mve^^ 
detect slowtd condocdon HJg l^S 



decreasing doses over me next 3 „ 7 days 

is sometimes given rather ^ AC ™' predn*** 
gnduauy tapering doses over to next 2 to 3 r^? ^ft, and an 
Keen by month, ^"^J ^^^^ot long- 
admission to to hospittl may s ^^^TT ea 
tenn daily or alternate-day steroids * not advised. ^pbo*- 
tonjunosnppressive agents snchas ^f^^ <S» to 
amidclave been claimed to reduce to nnmb« « ^ 



^ slowtd condocdon of vfend. aud^r, ^"^^ phSCtoa claimed to reduce to^^^X* 
impolses. Such tests, employ repetitive sensory ^nmb^^^ bw there is no consensus about ^^Zpession, 

Smp^ «eraging techniques "^^^^^S^ Plasma exchange in combination ^"gfiSS^ 

^nrphchinradiatmn. cyckisporine A, a-mterferon, p- 
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or copolymer I remains under active 
I jjrovoies exdceibations. 

\%\ . Syinptpmatic treatment should address both the physical and 
psychological needs of patients. Patients should avoid excess fatigue 
jujd Extremes of tempmtnre and eat a balanced diet. Diatsjjontaiwng 
low levels of 'saturated fats have been advocated. The use of belladonna 
Raids' and bctbanechol chloride* can; help bladder dysfunction. 
Periodic checks for urinary tract infection should be performed; 
& Bovfel training can alleviate disorders'of bowel function. Drugs 
available for the treatment of spasticity include diazepam, baclofen, 

t and- dantrolene sodium. Painful dysesthesias, facial twitcning,. tie 
B:w . douloureux, and tonic spasms may respond to carbarnazepim> or 

« required tp relieve 



OGtft BJfunrnte diseases 204 
ravestigadon. y-Imerfenm patients.- All attempts -to isolate a .virus have failed.- Abnorma4-GSF 
and -changes in ihe electroencephalogram are cbser^« ia perbam 



sk% 



dc douloureux (see Chap. 360). 



ACUTE DISSEMINATED ENCEPHALOMYELITIS 

Acute dussmuutfed encephalomyelitis (ADEM) may be defined as a 
oeoophasic encephalitis or myelitis of abrupt- onset characterized by 
h£ jyiaptnms and.signs indicative of damage chiefly of the while matter 
-" of the brain or spinal cord. The process may be severe, and even 
^ total, or jmld .and evanescent. Pathologic features are those of 
|Jf innumerable minute foci of perivennlar lymphocyte and mononuclear 
re cell infihradoD tvim demyefination. The topography of 'the demyeji- 
% nation correspond^ to that of the inflammatory infiltrates . The condition 
J? most commonly follows vaccinations against Tables or- smallpox or 
1:^. acute iufectious illnesses, especially measles, but may occur without 
£; any obvious antecedent. The cause is uncertain .but is believed by 
^ some to represent a hypersensitivity, perhaps' to myelin basic protein, 
-. and to be the human counterpart of experimentally induced EAE. 
./ ETIOLOGY The entity has been described after two types of 
* wrinRtion: after rabies vaccination with the Semple vaccine, which 
g-Ooatains brain tissue, now seldom used; and after vaccination against 
g^aaallpox, now. seldom performed. 

Shortly after introduction of rabies vaccination by Pasteur, ii 
1'became evident that neuroparalytic accidents could follow this pro- 
j cecum. After a course of mjectkms a sudden cncephalitic' or mycKric 
D tttBstrophe might occur coincident with hypersensioMry-type reac*- 
|&tiQas at the sites of vaccine injection. The process clearly involved 
^jr/persensitiviry. to nervous system antigens: The incidence was 
^variously repotted as between X. irr 1000 and J in 5000 persons 
peculated. An identical syndrome has followed, inoculation with 
|tonmfccted braid material, mdicating that killed rabies vims was not 
' s cause; with the introduction of cluck: embryo killed rabies virus 
> (which, is free of myelinated nervous tisiue), the condition 
5 markedly decreased in incidence, although cases continue to be 
1 from countries where Semple- type vaccines remain in use. 
dytie accidents were most frequent. in young adults, the 
: age- of occXirrcnce corresponding to that of onset of MS. In 
? cases cellular immune sensitivity to myelin basic protein has 
i demonstrated. 

^Smallpox vaccination was also followed by an mcidence of ADEM 
*£ing perhaps I case per 5000 persons vaccinated but with marked 
: between vaccination program*. The complication almost 
wys occurred in conjunction with a primary, take rather than a 
'^-typc response. The encephalitis usually followed the peak of 
* vaccination response by a few days to a week or more but on 
preceded it The complication was unknown in children less 
l3. ye f" o** age; in infants, smallpox vaocananon was sometimes 
. with an cncephalopaihy with brain swelling, Le. t toxic 
padry.. 

jOae case of measles in. 1000 is followed by neurologic comph- 
Whkh are often severe. The mortality ran? averages 20 
and half the survivors are left with residual damage. The 
usually follows the rash by a few days. It bears no 
up to the severity of measles itself. Systemic lyrnphocyte 
" to myelin basic protein has beep demonstrated in some 



half the children/ who contract measles,, suggesting mat. subclinical 
neurologit: involvement may be much-more widespread than is usually 
appreciated. A subtle decline In performance and changes tobchayior 
following measles may reflect dteioapparcnt nervous sysbmiinvolve- 
menti Measles vaccination has drastically reduced the frequency of 
this complication. > m '. 

. An identical clinical picture was seen formerly as a complication; 
of smahpox and is stfll encountered during or following cbkfeenpox 
and exttemery. rarely as a complication of rubella. De^ehnarjng 
^jphalomyelit^ i» very rarcyin mumps; instead there is often a'truo 
viral meirrngitis. . AxJinkal pktore identical to postinfectious en- 
ccphalomyelitis has been described after mycoplasma infections. 
Despite its stiiT^ association with measles, the occurrence of the 
Sams clinical picture after, several different infections fits better with 
the po stulate that the • basic process involves hypersensitivity rather 
than a direct viral miction of the brain and spinal cord. 
' CUMCAL MANIFESTATIONS , The disease usually begins> at* 
rapjfy; Headar4ie.and demdum may give way to lethargy and coma., 
Coma. has. an orninous prognosis. Seizures at. the onset or shortly 
mereafter arc. not :infieqiient^ There may be stiffness of the neck, 
other -signs of meningeal irritation,' and fever. Focal .signs, may be. 
engrafted on this picture, and- spinal cord involvement with flaccid 
paralysis of all four limbs is particularly common. Monoparesis and 
hemiplegia am also seen.' Tendon reflexes may be lost initially only 
to:become hyperactive later, extensor plantar responses, ate the .-role, 
and sphincter control is generally last. Sensory loss is variable 1 out- 
may be extensive and severe. Brainstem hvofrementmaybc reflected 
by, nystagmus, ocular palsies, and pupillary- changes. Some eases 
may-present as a/purery spinal cord syndrome ami In* mftd» instances 
with minor ^signs such as a facial palsy: Chorea and ametosis/are 
rare. Cerebellar- signs- may predominate, particularly' in cases ;asso*. 
riried-with ch^keipox. favolvemcntof motor and sensory peripheral 
nerves' can be; dpcumented chmcaUy and electiumyograrAlcally. in 
some patients. The CSF almost always shows an increase in protein 
(50 to^00-mg/dX) and lymphocytes (10 to several hundred* ceils); 
rarely it is normal. The.rnoftality is 20 percent, and perhaps, half the 
smvivprs: have readrial defeats. Reattrences are almost unknowns ,. 
. The. diagnosis h not difficult if there is a history of rabies or 
smallp ox vaccination or of measles, fn cases without such a history, 
distinction from viral encephalitis may be difficult and at times, not 
possible. Beye's syndrome may be difficult to distinguish from acute 
disseminated encephalomyelitis. Vomiting at onset, a normal CSr 7 , 
hypet anmnone mja, and raised intracranial pressure should suggest! 
Reye*s syndrome; frequent convulsions and- focal signs argue against 
it A distinction from acute MS may not be possible. 

/PREVENTION AND TREATMENT- Since smallpox h^-bccnemoV 
icated, more ia-no longer reason to vaccinate against ib.Use of duck 
embryo and human diploid vaccine in rabies prophylaxis. has almost 
B fimroafp a T neuroparalytic accidents, and measles vaccination has 
orasticalry. reduced what used to be the largest group of rwstmfcctkms 
encephalomy^Iitides. 

. Admini stration of high doses of glucocorticokls every 4 to 6 h h> 
the treatment of choice though controlled trials have not been carried 
out' 



ACUTE NECROTIZING HEMORRHAGIC 
ENCEPHALOMYELITIS 

Acute necrotizing hemorrhagic encephalomyelitis is a rare tissue- 
destxnetive disease of the CNS which occurs with explosive sudoeriness 
^thin a few days of an upper respiratory infection. The pathologic 
findingssare- distinctive. On sectioning the brain, much of the white 
matter of one or both hemispheres is seen to be destroyed almost to 
the point of hVmefaction. The involved tissue is pink or yeUowishr 
gray and fieclttd with mnitiplc small hemorrhages. Scroetimes similar 
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AVENT1S US PAT DEPT 

PAST THIRTEEN M8UROUWWWSOm>EH9 

am v, / _ ... . A»„*ihea the same etioltrfde syndrome occurring in tropical regions 

change ^ localized to me brainstem ^1 X Caribbean, South America, eodAtrica, affecting nu in ty. tol 

O^matiorttta euro teimv t*setribles ^.^23 not exclusively, individuals of tlackerhn^ongin. Peakageof onsel 

^^LnyoBtis hi showing J^^lS^^^SSi cTcltaical symptoms ranges 6am 30 to 60 ye^chilohood 

Xi^Asta diH*miii»fed easx ^ !an f^y^^ 3 ^. ZZ uerarebut Uavebceo reported from Japan. Females an affected 
^Xpbage* P*"^* * <* '^S^Xi! EZ* than male,. In endemic area*, prevalence of scn, m 

^S^^ito^ m^pto^inte^^ ^^^ks in the population Hinge from 5 to 20 perc**, far 

E&f. m keeping .with -the- wM^? 9 ^ SSedm^me number of symptomatic individuals. Routes of disease 

5^f%TvLsi themselves are partially necrotic; ttey^wy Mceenmgmc ^^^^^ ^ ^ „ fcmi| ^ 

Sior fibrm-ih^ witting lM-P-A** 



£X £w Multiple snuffl h^^^l^ 

iS^anaovariable fe*ure as ^^^Jot 

™Sm lesions mthe hemisphere Wis tear, or -sport 

JjSUib say*for its ap^^onn onset 
^^Tsametimes leading -to death wlthm 

form of EAB«m . vaccine ' S hktanune-spns»zmg 
endotoxin, peituswstvaccihe, or me vaccine s ^"^TZ' 

SSito^ or shortly, after ^ y ^ m ^^ 
ii*MfaM m.utis*xperiment«l aiiease can perhaps ..be considered 

Jmose* ob arramtelydemyeli^ting J*™* 1 * 
^Tclrotizmg Jwnoahagic affeephftloiriyeliris Ociurs m MS. 

of to disorder i"^^^ 
aJi^pSbrfyttose types crt^dw*««» 
SS^*acterial coebritis, septic ernfchc°c^on *o 
^TSXpUlebitis, and !U ppur^vebrain a b^.™ 

i^er^doymyelitis sujfccsts that sttawd therapy may.be 
beneficial. ' • •: " ?";'';* ' ''.i " 

... . - V« ' • .,• ..• - : 

htlv4-associateo myelopathy (ham^ ' ■ ' 
toomSTspastic paraparesis ctsp) 



exceeding me nuamer or syn^^u— • — - » 

J^Tlon include sexual transmission from i mate to female, 
awternal-fetai passage, and blood transfusion. The latency period 
nuns* from 2 years in transfusion oases to many years in maternal, 
fefidcases Association of the neurologic syndrome with HTLV-t- 
induced adult T-ceU leukemia is rare. HTLV-I-associsled neurologic 
syndromes have begun to be reported in nonendemuj areas. 

GENETICS In Japan, specific HLA-regton haplotypes are asso- 
ciated with development of the neurologic syndrome; other haplotypes 
are associated with leukemia. 

CUMCAL FEATURES Initial symptoms are usually those of leg 
weakness with or without back pain. Less frequral .complaints are 
lee naresthesias and bladder dysfunction. Clinical findings include 
Ssticknwx limbs with hyperteflexia and Babinsta ^ reflexes, to 10 
to#> percent of cases posterior column sensations (proprioception, 
vibration) are impaired, as are superficial sensations, sometimes with 
a sensory level that is less well defined than m spinal cord corap™ 
syndromes. Less frequent signs include upper hmb weakness and 
spasticity, cerebellar dysfunction, and creffltd nerve prdsies. 

CUMGAL COURSE The progressive myelopathy typically evolves 
over marry years: cases with a more rapid evolution and cases with 
anoarcnt arrest are also observed. 

INFERENTIAL DIAGNOSIS. W^ code^a^ ot^^es 
of myelopathy must be included. Epidemics of TSP are on reeort; 
such casTSe often associated with optic neuropathy and deafness 
aud may be attributable to toxin exposures, pamcnlariy with cyarnde- 
Sung cassava. maJnnaition. or other ^cb««a^«fc^ 
to specific regions, such as treponema. The syndrome of trojacal 
SarieWopaAy (TAN), characterized by sensory ataxia and sbwed 
. . . _* :2l»j„,^- velocities, is also indoced by chrome 



aUdTpS^^s gSSfaKS (cassava) combined whh *V 
■ — - -~.-. ^^- a t «rehritis, sepoc embolic occtosion of iau ^ within (h E endemic TSF-HAM regions do r^deniD^ratc 

SOTlogic evidence of HTLV-I infection. The ^HTLW 
S with spongioses of spinal cord need be datmgaished fiom 
HIV-associzled vacuolar myelopathy T -«M ratios 

LABORATORY TESTS Within the peripheral Wood, ^OS 
JZzUy normal, although occasional patients show ^ened^ 
CDSratios. An increased proportion of T cells exp«« acuvan« 
antigens compaied to controls. Some patients, P^^ViSS 
SXd M responses within the CSF (up »5»»»»^ 
^sneh eases, occasional leukemia-like cells may be found. CSP 



HAM-TSP-pms^ ^^^ ZZt^^^"^ ^n 'f cases, locreaxc 

Sw^hXSated with variabk ff^S^^^^ °^ ng * ^^tZ 

Sadder.dysftinctioii, snd disrupted ^P^^^?^^ ^ZTm^Zt of suspected cases, HTLV-I antibodies^ 

^„„«!^ rm * haiieroOTdof mLVJjflfeckan; mote man su P 1 """' \ r . ^ ^ Glared from peripheral 



ttd&adder-rSysHncoon, arm wu<v«*> .r- ~~ c Z^t \j r ^f^nn. 

"^WmeLOGY-- The:chai*ctetistio features are * f£*W™** 
matory response whhin the ghy and whoe matter^ the n^^j 
Sinanoo with Jdhtivc axbhal sparing ^W 6 ™;^ ^ 
with perivascular culling, andreecfive flsoocjtms^ £• 
to the lateral columns of the spinal cordtiian 
^SSS spinocerebellar tracts. In -vcrbc^, focal 
LngSof tissue is found. Pathologic change* can extend m te the 
brainstem, cerebellum, and cerebrum. . 
TeTIOLOGY Evidence that HTLV-I is the cause of. this »y^me 
J^^^ofsertnnaodCM^ 

rf^VJfrom systemic and CSF white blood ceUs? and detechoh 

2Spis:si c* s by ^^r^ss 

ttat. ±t hnmone^Tespoase is activated coupled wifit to *ppar«£ 
™» of HAM^sTtn gtacocortiooid therapy «gnes.fth. an 
tomnee component in the pamoEenesis of tissue injury. . 
•EPfflEMIOLOGY HAM describes the progressive myelopathy 
syndrome erideaic to southern Japan, a temperate climate, mne; TSF 



CSF unimmoglobuun wtm oiig^v.v- ^ 
more than 80 percent of suspected eases, HTLV-l anatxwiw 
Sble in sJumand CSF. Virus can be ^ P«g 
bto^aod CSF. Cerebral lesions are observed on MM m a minority 

° f ^APY Beneficialresponse^glcc^ 

m HAM enses; icsponsc Is less in TSP cases. Viral-directed tne^^ 

art under study. 
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